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Abstract (Basic): WO 9948338 Al 

NOVELTY - A method for forming a thin film comprises forming a bank 
of alternate affinity bank layers and nonaffinity bank layers. The 
affinity bank layer is an inorganic material that has an affinity for a 
thin film material liquid. The nonaffinity bank layer is an organic 
material that exhibits a nonaffinity with the thin film material 
liquid. 

DETAILED DESCRIPTION - A method for forming a thin film comprises: 

(i) repeating the steps of: forming an affinity bank layer 

(1 11-1 In) of an inorganic material (such as Si02) that exhibits an 
affinity with a thin film material liquid (130) and forming a 
nonaffinity bank layer ( 121-1 2n) of an organic material (such as 
resist) that exhibits a nonaffinity with the thin film material liquid 
(130) so that a bank (110) of alternate affinity bank layers and 
nonaffinity bank layers is formed; and 

(ii) filling the space between the banks with a thin film material 
liquid using an ink-jet and heat treatment so that an orderly 
arrangement ot thin film layers is formed. 

USE - As a method for forming a multilayer thin film. 

ADVANTAGE - The film has a uniform thickness and the method reduces 



the cost necessary tor affinity control, 
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ABSTRACT 

PROBLEM TO BEL SOLVED: To reduce the cost needed lor controlling affinity 

and to obtain a multi-layered thin film uniform in film thickness. 

SOLUTION: A bank 1 10 having affinitive bank layers and nonalfenitive bank 

layers stacked by turns is formed by repeating more than once a process for 

forming the affinitive bank layers 111 to 1 1 n of materials (inorganic 

material such as Si02) affinitive with thin film material liquid and a 

process for forming nonaffinitive bank layers 121 to 1 2n of materials 

(organic material such as result) nonaffinitive with the thin film material 

liquid. Lastly, the thin film material liquid is charged between banks by 

an ink jet system and thermally treated to stack thin film layers 131 to 

13n in order. 
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tt/ < ; ? B t »7)«*ffiTiSiWK«naA«affi i«* L 

0 ^«-^;^-> L Tv - < .r?>, ^]ftSaa«7?*^»W 
B t Wfttt a* ? B ± cr>ttKr;^ffi L 3I«M^)aB 

[0 0 3 3] z<Dmmmm*\&mLtz*£mTtemmmw 
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^fcJ-T&SJ:, *ri«LT-« -tS^T^ 

-~r S I ff.-fiKT o ^ £? Si ii . Hi ffi RSJ O t £ ; fi r £S ^ SI ft o 

T\ UfittS'l&l hL ^!ri£;ft:i:^Ttoo SiSI 
6^1(15 3.^ -fLc-tis, £ /*! 7 — 7 f il/^Sligffl 

it:"* - © It^T^j, 

[0 0 3 4] (S.i2>/?£> :*:i*fc««jfi£f#£fcAtf> 
&I& **fi!c.5<£ 5: . H 2 £ I<I3 3 .0 Sijg iswii * ^ 

>w y&tilTM <k'I2 la) - (d) ) : A> 7,f£'£ 
ifiSS. A*; 7fl?tfcift L 0 0 SllSftHl'O 7,1 111- 

1 1 n*3±l<*«ftHt'<; M121-12 n*W»L 
t a';, 7 i i o ^Jf.-?;t-r^ rs-?J5-5. ^insftHt'O- 

i i £ ^iissf i o o — ffi;iJEj£T5 (02 
(a) > . Kj«^i£:ifm;iJ:^-cattSA*, PEC v 
D (Plasma Enhanced Chemical Vapor Deposition) 
C V D (Chemical Vapor Deposition) j£. ,^4f/£* 7. 
a' ■/ f^^S-S^n — . k ^/fi- (7bi>3— K XT'U — 

WAif^^iffi.fcSSTSi SOG (Spin onGIass) 
CJ;o5 i O 2 RS: ; 3 - h£TKffit§. STi 
flJURHt'O 7.1 l l l lOigtASSiWBtJl 1 3 1 OJS^d 
;Jr.>T'<; ^^^ii^^-y-T^HfattA^ i7 
Ml 2 i <R2 (b) ) . #S£faf4A'>7M 

tf> ff; it 3= t* - Si ; : ft" n ttW *: ± ifi^ST® *S^" 

iS^^) 7t p v ; " ~~ i rit^T^^ □ llvi A* 

^ >«tt!ifrfr*Tv-? 7 r5gL l h • mm 
M;:x /-f; y lttx 7J^v/>3fr>^£ 

IS, fl«6^iiA^^7£T.' c > 7 w>#\z ff«*m*it«4 

s -s s - L- < m. ug * -h -*^r o ffis ^ i i -r 

Co fc/£L .c<7)B:iSte5:*:<7>«ftttA*> 7M l l 2 i 
ifftlt^Jf ^«»«M 1 3 2 SlBSr^IftSck 5ft«ffl 

tasrs, :x^T^watt/\*> ?m 1 2 1 *>\x h 

v ;< >iLT SSW^IR £ x y *r > 7 ? * ( 0 2 

V7 7 h ^TfffflprilB^^TA-S. :XV.TSJ*H J 
( a > i:f5]«;:««H*4 i L T S O G *-ffiiI&ffi^r5 

([•-i2 (d) ) o mmm^m^mr^mtiti^mm. 
tmm t m z mm * -r v * r a fi/s o si -r s Q 
ti L i^floT;:tftbn"Cv»5*Sftitt/o?i i 

2 l ir&^it^.f-^^sWmW ! 3 2 siBSM^sc^:* J: "5 

ap$^[^]2 (h) - Idi 

a^Lto'^A: .^**i3-r^ «±Mtt#«fttt 



{K.^^-O- 7 110 tT3EtiiLTL$5*^Tft 

[ 0 0 3 5 ] J:3ErS::«t')a2 (e) Sl^f±5^A' 
; M 1 0 i.^O ^TfflSttfcHgE 1 0 

fiitt* f:rMA»'!L : ^:i«)BSn>i*Mtfiai7)'K>yd«K 

f/^-ns, z^fe;:i33 (b) ;i^T=t^si, mac i o 
i ii.wKffHS^.^^.^LTvKissi^fT-rn^^ 

i«o I HTliWTil^-rJ:-? SiA*>^Jgbts l 

0 0 i:'N>7 1 1 0^>ftMi^#Hlff»i««itt1-*aft 

[0 0 3 6] -SiifflSXa (13 (a) ) : SiS^S 

x pi ; i - $ n- t t -y 7 r v ® a ^ < f ^ t a- > ^ © ^ sj 

1 o o i i o^a-Mi^-.*««f4a«ittTrs« 

T </i> All/ 1 "7 7 tTt ffla TrJo^ttj^^o ^/ 7 > ^ ;i 
fti:LTi±C F 4 , SF lv C H F 3 CO/ \ D V > ^/X 

[0037] »ffiifn«^^t£.as0.l»f*;it*LT-*iii 

»£t5Ii:Ta§Ii:A<-:*«. H4SC, t«tt»t 
S«*miiS:^7 >:-:70:iSL /c^SI, "7 y^it^^iiSt 
^ i J)?g i*^ it i : ± r> Tri*.^ n» HO 5 II L T35 1> Z> 

Z L T 5 £ - f > 7 ) - 1 >j 5 tsS .ft T^> £ o 1^)3 

7y**ft&tti:LTCF4Sfi{fiL 1 
LT^'J f ^ k ' . m&HH hLTS i Cot I TO (In 
ds um-Ti n- Oxide* ^l-rLTW, i^tJfii:^; »T 
t -?-n^-^f WT * ^ *«T * ^ ^ ( lit: C T Sft/^" S W 
i *A H 4 {.I^-Tcfc 3 tl**^» 

CTS i: f«H^»«.i1^!< ft* 
Sfii^T^^^^. *«ftft:ift-5) . itirjtLStS 

o i«?«;i J:*K<tf1sffi si =t 0 

t t:i*tt-Sr/«-i=^-S, : /**<t^«75Ja* 

Si ^ £ *c * , flirt S ^ 1¥ Tj { mi &tisi l^ft <S5i:#i 
otl5o L Ac # T - v 41 S i t M S I Jt ifi * ^ 
^i^THi L ft^^'o -^Tr-r^aTSlhSIcfc 0 . a'- 
7 1 1 0 4o^->'A-> 7ffifi£ifi 1 0 0Sffi*l2 4 JI«Et>T 
p7fS!OT*a«.ft (Sftft) ;: 0 '< l $T5lh^^5o ft.i 
t«l4^IBfi?gi>]± (CF 4 . i:F 4 rOo = 75° 0 -:) 
0 °o) Si^-tSI hSi^#^««ft^S^*^tT 5 
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o , i^iw t § t * :c nm 4 {z in 

£ ft *• \ +f X i: L - - it O *J & * # <£ & $ n Z> <fc 5 
£ttBL. «,fi*o«Mtjni5, KsfrSC-^x^.H/* 

t*#«l£#. $l«&ifJ, Vf^Dite, Tg^ilfiS^t 

[0 0 3 9] ptj rfcb£H 1 0 0 ([M 10 1^) 

iKiSP * I TO^^iS«!'4a. tSlntt.'O ?i*SiO 

EAsffi-EH J: n , ffR-ftftvft l 3 o :cwrs«fp«t4 
[0 0 4 0] BBtJBfiExa (S3 (b.) - (d) ) : 

5, l 3 0iLTit 

6. *r«*Wf**m, lE7lS&j£Ji £ L TiElimSTtm*: 

[0041] *iw»mj8*:4«t5iis. 
; * : tt s> x> i i a ; c . 55 3 -n t *. s f> m * * z cfc o m s T 

0 0 i Fiossi i 3 iti;, »n^®s.iict ommtt 

1 I irM?::^oJ:nrj:»(:i5?no (133 
(b) o -rni M±^iWBt)H 1 3 2 - 1 3 nT 

l 2 x h»?att/<: lixri h<Dizt)itfc 
^;;i§^l?(:^oj;?i:i5$.n5 (0 3 (c) 
(d) ) . 

[o 0 4 2 ] »Bi«»a*:'«J«-rs.t;rf:J: r --c;i-f 

S : : J: -n ;i'f£.t ^ 14 R : : i£ * # ITpSH* 5: .-fESf 5 - 

IWfM ZJtmi fz b . S-.taft L- TfctttJ*:'* 

^F$-iT5, -f:-^vx • hSSS--.7 K^btftm^ 



»^E^!S Ui-ftSt*, ffH W Hi* i: I? iffl i: ^ ft 

- S F o Si f n ' n > y m i : » s , :^i5!:LT«B* 

I c * ffi ^ s » ft * fi , -r ti ti, . h t& & .1 J T.^S 3 75^* ^ 
v i a <*:«,* >II i 0 iWKffWfft^ifJftias^i^A^ «r iz 
TWO. ><l ? gfi i ^gftS '/f ^ i tftffi -COiST 

[oo43] m.^i. mrm^mm i 3 i tit H3 

(b) ii r ; x - h3CE»^ y F l 0 2 

*^nilR-WH-A l 3 0 ? I l OTHStl^IHIge I 

i 3 i ;it^ 0 -&^±oo»k» l 3 2t 

0 3 (c) IZ t<^£ O \Z-1 I y > ? x y hJCES'N y 
r i 0 Lj'oi&HHS I 3 0 ir : ,HSS/W l 3 i t',Ztytf%. 

,! : 3 2;:t^ a zn^^ffiii^.m! l 3 n7W!Sric3 

[ 0 0 4 4] 1 > y -;'x v h.^J^i: LTi4tlX'/>* 

i Jt '1 < t * - r b f) : ff . t i tr T « fi < 5 -fi T i > 3 Q J£ S t c 

[no 4 5] h2SL/tJ:^ic*^iSSff':Sg l & 
&^IC88 L T l ^^ffT ^ ^ 7 '-effla SrfT 5 ZZ 
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[0 0 4 6] Cj|5gJf.:nS2 ) * ^WJ^HSE^ffi 2 iiJiE 
[*3 5 : = jg fBflg jr. ill X S W [iff Ed S: • 4^8£©Sg 



7 £<i 



5:5fci£T S ck 9 ft o I'D 5 BljfcJIiSffl S n 5 fe *D T£> 
S, {&i ttf Ij«**<*,i*BI* ?SrM«Lfc:«^*?T# 

[ 0 0 4 7 ] r:i5S^^ES (14 5 (a) - (c) ) : 

V7 v i 4 0 £32:t^ (05 (b) ) . ^'.^SSMJff 
S^x yf/^L, 77)14 i)*i*BISnfciB**9 
LT«SWfi*^t) (H5 (O ) o X;/^>^ 

^itno^ir. h'7-rx fntinzy (hf) 

^ i/j >* 'r r£,3i L i'z v x y rl yr/ ///^iSni 

^Vnf 5 (3 5 (.1) ) o *'.^ : ^WI.ht:/\'>? 
^il^^T^ 7 1 4 2 Sgjt+S m5 (e) ) 0 
*i>T-ff«*mJl*X y-f-^ 7U 7X>14 1 
Sn^aJ**?S^T^W*m*:l*-i;-ir^ (13 5 

> ^oOttlil (NM p (N - ^^L'n'J F>) ) 2?^x 

■V ^ > Steffi L /*! ^ - •;/ h X ;/ ^ > y^igffl C * 

S 0 U.hT^ffiftft/w 711 2 l*«»fiKSn*. 

7 h l TlSftlt ^ : 7S*:X : >^> y-tSfctf>Tfi 
ft< *±M5aiLTi yoflfg&^A. 

> ^ H it t> a' ; - ff^ i: #8J?utt/ n > v )B ^3 
A;. 7tfm^£Jlft otirS z ir^pIflgTSo. w.td 



# . P£ ft? * ^ JB f « u -J ft - / n B tfc ; i ff; fi£ ^ £ C h T 
So. lorictntr/C. ^"ri^tn;! «IKJg>ftS» 



%om\T&ft^«-:,*fcf%itz%ir,z^mmvwi 

3 ft *> ^> H iS. t \z £ 0 , SHS r H & { Z 33 tt * Z t 
*<TSS<t -5i:.ft5o W.h<TjiS (LI 5 (a) - (f) 
*^Sftfg r #['0& (Wt;fn@) iM LT. /\ # >?i 
10.^135 (g» ^niJScti5, Sl'SlIlfe 

[ 0 0 4 8 ] ±^L/i:J:^{C*1^te I f ; ^2i.: = tn^. ^ 
Z&U ZttZZtft-X:* SCOT. igfflx/N' f Xir^lTT 
[0 0 4 9] 

To EI 6 *"^J 7 — 7 -Y ^ ^iiifflL fc^SS^i^ 

'U^ii. S*S2 o o;cftmgC-W2 i n 

*2 0 L ;c*fi»IIB2 3 1- 2 3 3 ^MLTMSn 
Tt ^ 0 -S« 2 0 0 ii.t?Snq^)/{;' ^^BJtffilCfilS L. 

ig<?T«i6ic5nTv»4, ft maw 2 i osi*«^A*> 

«JtURJH) 2 1 U JfSfntt/O-JUiLT^S-^v 

So 7 7 .^2 2 i ;a»«*t»^*— 



&^tSi/^2 3 1 (>*) 



2 3 2 (^) 



3 3 (*) 



tt . ^ ^ 15 ft »«. «: rfi-tf WIB 5:««LTi«Sft 
T V> S o 

[o 050] ±jE«fts;ictn«, ^.B§n (s^^*es« 

11) 2 i L#»ft«l!Bi«fattAJ*5cto^aifijlttaS 

n^7'7 )7h-j ?7.*2 2 irtf*a»jBi#afPttt 

7 trSffijQX£nTv>So wvA)fc36< >^>^x^ 
h ^SJZct n #ft«Mg L »a.^iiTS i»ft»B 

12 3 l- 2 3 3^'W;:M^tlo 0 r.o07t^, H^S 
5 -*>ft il O b ^4 L' ft t » Pi t*^7F 1 ff -3 Z t -5 o 

[ 0 0 5 1 ] H7li*-«Bq*a?n.5iaoW»**»»5tt 

T^^IC, ***-f-i»<*«3e* : fK. tfti«3 0 0i: 
xSBWISJ 4 I $ AtC/O 7 3 10 Sr.lgBltL, /n*>^ 3 
1 0T[SSn/--[H]SC3 0 1 ::W«#«^^3 3 1 
LT*fiE5ntv^, mioT*8tS3 5 1 
^?ntt^ 0 WS3R3 0 0IJTFT, Sfi^. 

isqq*a3 4 ; t±mm&3 5 1 

I TO?*0. 0 5 »m-0, 2 ::m^ffiLT« 



(10) 



*#ffl¥ll-271753 



*5 l iz&ZKWk&i&s&^i&lzMftZnT^Z. /OS? 
3 1 08783 1 lhl:83 2 1 hC^OM^tltt' 

is^a^n^'b 'i -^^ttv u □ o 
_t$?3 2 1 ;t^«-*=v*<WHii*iaiattS: 

;^&W«ft£ft^::£0^/£sns<, *ff*-*Mltt8 3 
3 US. m^^Efl^OilJ: 0 ^:A;-rofm. «Atf^'J7 
x"U>t:-U; (PPV.j IP, ii.ffl^W***0. 0 5 
um-O. 2^mia«HLT«b£*ns, ^JSaS3 
5 1 ^T.Jl^^L'Jf^l (A 1 - L i) SO. 1 w 

1 . 0 ^mSSIIH LT««5tl*. 
[0 0 5 2] Jiiilifilt^ntf. 78 3 1 1 
#83 3 1 5 i:«:fi®S£n±B 3 2 

i^«M»B3 3 i >^ttfafl=£^rJ:5 «caifi?in 

t**5£*LSP»®a^"5>. WW ^ftS3 3 ltf*¥Jg 
ili&btStl*. 3 oO fz A . Hq^S^ailtb-^fettit^ 

*«B£tt^fM«l*lfiI±5-*. 5A*JEtft:t3l«T 

[0 0 5 3] HSlS^ftBqtft^a^^r*^*^* 
*?{CigfflL/ite^%56f R l^8W;fiWffi0T*^. EI 8 

o '.zmnnmi 4 1 5 o;z.'o 4 1 0 sta^l, /o 

7 4 1 0TH$r^IH3C4 0 1 !:itilSil4 3 1, t 
**«*14 3 2 *W8LT*«3*ITV.*. 
r?T:KJSa*S4 3 l^iitS^T'-.-S. SK»3tR4 0 

0. H«4 4 1. t«Mfti 4 3 2, &JS1HS4 
5 1 Pfl(lHLTJS±3dia7 ^JSfflilnltiST**. A*> 
.74 1 0tt«fttt8 4 11, 4 12 i*«fDtti4 2 

1, 4 2 2 i:^iSi:fliLT««2nTv^ g fgfatt 

^4 i ittjEa*^m^*«**ft»»«c«fatto* 

W!w«to«j5t3n4. *«snt8 4 2 itenm^mm* 

fcfi/^JPy Av 'J Zl > 'J zr 7-y*-£ff 

E?LHftiS8 4 3 1 teim*»«"?SS2S«i»tB4 4 
li'bt«^*#84 3 2 *T31-K- hA^flE«:*f»*. 

[0 0 5 4] iiSCHIfilcSCctntf, W14 1 l^iEJL 
«ii£8 4 3 1 i3«fait/-J»*ock-5;i«ffifflasn, ?ftft 
ttB4 1 2,^*^1 4 3 2 hftfttt^fcSJi^lZ 
aMiS^lT'.^o SfcJf«?Plt»4 2 l*<IE7Ltti£ 
14 3 1 «W«*«ft8 4 3 2 i#«?PttS:*-r«t^ 



tffite^tlTt^o ^7)fcAiE?L*ni3l84 3 lisiy: 
*-» , **»B4 3 2 «:< > V> x - h 5^ICct 0^*L 

ft[j?A^ii-irs>, -5-n-?n^'-a;:ff.:j;5$n-5o z:<£>£ 
[o o 5 5] &*3?7 7--7 f •^■^^fr«aff-j83t*-?<z) 

otr«f-*ftx*8^tiS^#«**#8 
[0 0 5 6] (-5-iO«iojE j e«) **0qsiJiJS*Jfi»J8 

ft ft M R *3 cfc L< n o * E S • > ' \' ; * ^ ft; « _L IE 

^««^R*j:S8*:!2S{lfi!aTrsiisCcfc0, &KB 

^ ?Mffl^W:l4t/0' 7 Sr^ftJcTSttfl, Sfttt*>Kf 
W+^-teWfntt ^f;ffms.' < > > :^ii:*fif5 z: £ 
T-t-*W^y{> > S^btLT fcj:',.. ps].t;£, ylfl/ 
/ ?'J ^^U-x-^.iUX — -r-Jl < Co H 5 OC Ho 

C H o C H 2 O C H 9 C H 2 O CH;j) ^2 -A— 7^ 
tnt7fil'X^'tT> ! U-h (FCFo) 8CHo 
CH:'OOOCH = CH->) li, -rr.a^TtittS^ 

[0 0 5 7] .h3dSfi:^^^rf>Xv5aSiCPSo 

asg-*" 5 «» i±*« w«. t * «*t w. i o TbT j iis b ns fe 

«tt -S J r; Tt^TAtlii -r ^ ^ 31 1 f « W J z & U T * « 
[ 0 0 5 3 ] ^rr, ±3Ea # > >li«fttt^*S*m£# 

«faft5*rfm*fa8^5;ch9so^vi. « ^ « , 

ft filft W« * ^ ^ L 7c 0 r^M- ,Utl5 c .^biC/O^H 
[ 0 0 5 9 ] 
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^ffi < ffV^TS I >*5T* 3, ZtticJ; i)f 'H X<£>f4 

t .It < »R £ > 1 ft plffi JHfdtt * W»-r * r i: #T * 
*. zniccto. «fms*iwics-rs3.^h£j|ij»u. 

- & IS / 5* T SI <a # 15 f t £ n I Ifg h 1 2> Z. t A t T * & . 

•^fete ;t t5 { *. l: & t > a® s**«ff 1 5 . £ /t m&)g*§ * 
T*aHii}fjrt:^jSic«t"3T*)iitsnT^*«oTr. 

^ £ : : t? o ri >'fe i; ^ H (ft ^ ^ £ -5 1. 1 rt< T * -5 . 

[tan ttw<anK&i&iizmzmm>mmmxi<t)mm 

[12] ^«K^ooH^ff/«| 1 C«-S»R»fi£2Fft<OftB 

[S3] :fc«ifl«)^i6jBs8 1 \ztoz>nmjetitt&tonm 



[0 4] *%WJ)&m9B:m<r>mi£',z9kZ>7 yXftitSQi 

$>*>. 

ms] ^m^mw-m2\zm^mmm^i^nwA 
xaBrffita-e**. 

[H6] *%w*:t>y-7 1 n 9 iz&m Ltz-Mmmom 

BJ0T&-5. 

[0 7] *^W£$^SSBfltf«¥#fc3e>t*7icaMJ 
[0 8] *18Hgsa*»ll<OWIl i l s #**3t* ; FK:affl 
[0 9 ] f&fc J5A'> 5'»«;:*5tt*iBia.'a«>ttWH-c* 

[010] a* > jrjE;5E!:i3tt srJja^«)3ftwiaT 

[^^-OTS^Qfl] 

10 0. 2 0 0, 3 0 0. 4 0 0 A > ? JgfcEffi (S 
tfc) 

101. 2 0 1, 301, 4 0 1 cast' 
110. 210. 310, 410 A*> 7 

i i i~i i n, i i x man/o?m 

12 1~12n. 12x ItafPtt/O?! 

1 3 o wnimft 

1 3 1 ~ 1 3 n , 1 3 x mSSffi 
102 -f >^yxyh^£gA 7 F 




[0 1 ] 




